
KΛίlaiirίkaittefi

Beyond the Atom
ffee Pliίlosophlc il Thought of m>Jfgang Pauli

K. V. Laurikainen, University of Helsinki, Finland

Beyond the Atom
The Philosophical Thought of Wolfgang Pauli

1988. 10 figures. XIX, 234 pages. Softcover
DM 68,-. ISBN 3-540-19456-8

The Austrian physicist Wolfgang Pauli (1900-1958)
is often called "the conscience of physics". He was
famous for his sharp and critical mind which made
him a central figure among the founders of quantum
physics. To a lesser extent it is known that he also
was an outstanding philosopher, especially interest-
ed in finding a new conception of reality and of
causality. A careful study of the original sources of
the past culminated in his study of Kepler and of
medieval symbolism, a concept that played a central
role in his discussion with C. G. Jung on the "psycho-
physical problem". Pauli considered in particular the

sharp distinctions between knowledge and faith and
between spirit and matter as dangerous. Rather they
should complement each other in our comprehen-
sion of reality.

Professor Laurikainen tries for the first time to de-
scribe in detail Pauli's ideas. His book is based on the
large and as yet unpublished correspondence be-
tween Pauli and M. Fierz. Its careful analysis adds
depth and clarity to the few publications by Pauli on
the above mentioned problems and explains why
Pauli grasped the meaning of atomic theory more
deeply than even Niels Bohr himself. The book
should be of interest both to philosophers and to
physicists and should encourage further studies on
Pauli the humanist and his contribution to our
understanding of reality.

Contents: Introduction. - Positivism and realism. -
The reality of the opposites. - The metaphysical
roots of science. - Spirit and matter. - The limits of
knowledge. - Mysticism. - The problem of evil. -
Quaternίty. -Transcendental reality. - Appendices.

From the Foreword:
"It must be emphasized that Pauli's message is
revolutionary. He had the distinct opinion that the
general trend of Western culture after the 17th
century has been one-sided and dangerous. One can
characterize it as a vision of a clockwork universe — a
deterministic world where everything is, in principle,
predestined. This vision has created a materialistic
culture where the influence of religion has continu-
ously diminished, and of which a strict separation
between science and religion is characteristic. Pauli
wishes to give us a vision where spirit has again been
acknowledged as a basic element of the world along
with matter. The universe should again be seen as an
organism, not a clock."

"When the layman says "reality" he usually thinks
that he is speaking about something which is self-
evidently known while to me it appears to be speci-
fically the most important and extremely difficult
task of our time to work on the elaboration of a new
idea of reality. This is also what I mean when I always
emphasize that science and religion must have
something to do with one another."

Wolfgang Pauli
(from a letter to Fierz, 1948,

as translated in the book)
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Quantum
vVlechanics

Walter Greiner, University of Frankfurt, FRG

Theoretical
Physics
Text and Exercise Books

Theoretical Physics is a major survey of
quantum theory based on Walter Greiner's
long-running and highly successful course
at the University of Frankfurt.
The text is divided into five volumes:
Quantum Mechanics - An Introduction
Quantum Mechanics - Symmetries
Relativistic Quantum Mechanics
Quantum Electrodynamics
Gauge Theory of Weak Interactions

These five volumes take the reader from
the fundamental postulates of quantum
mechanics up to the latest research in
particle physics.

Walter Greiner

Quantum Mechanics -
An Introduction
1989. Approx. 350 pp. 55 figs.
Softcover DM 68,-.
ISBN 3-540-18755-3

Volume 1 lays the foundation for the rest of
the course. Starting from black-body
radiation, the photo-electric effect and wave-
particle duality, Greiner goes on to discuss
the uncertainty relations, spin and many-body
systems, then discusses applications to the
hydrogen atom and the Stern-Gerlach and
Einstein-de Haas experiments. The mathe-
matics of representation theory, S-matrices,
perturbation theory, eigenvalues and hyper-
geometric differential equations are presented
in detail, with 84 fully and carefully worked
examples and exercises to consolidate the
material.

Walter Greiner, Berndt Muller

Quantum Mechanics -
Symmetries
1989. Approx. 450 pp. 120 figs.
Softcover DM 78,-.
ISBN 3-540-19201-8

Volume 2 presents a particularly appealing
and successful theme in advanced quantum
mechanics - symmetries. After a brief intro-
duction to symmetries in classical mechanics,
the text turns to their relevance in quantum
mechanics, the consequences of rotation sym-
metry and the general theory of Lie groups.
The Isospin group, hypercharge, SU(3) and
their applications are all dealt with in depth
before a chapter on charm and SU(3) leads to
the frontiers of research in particle physics.
This unique text includes almost a hundred
detailed, worked examples and problems.
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MatUnatical
11 Analysis and

'cal Methods
_ nee and
1 Technology

Mathematical Analysis and Numeri-
cal Methods for Science and Techno-
logy compiles the mathematical
knowledge required by researchers in
mechanics, physics, engineering, che-
mistry and other branches of mathe-
matics applied to the theoretical and
numerical resolution of physical
models on computers.

The advent of high-speed computers
has revolutionised methods of
computation. For the first time it is
possible to calculate values from
models accurately and rapidly.
Researchers and engineers thus have
a crucial means of using numerical
results to modify and adapt argu-
ments and experiments along the
way.

Since the publication in 1924 of the
"Methoden der mathematischen
Physik" by Courant and Hubert,
there has been no other comprehen-
sive and up-to-date publication
presenting the mathematical tools
needed in applications of mathema-
tics in directly implementable form.

Volume 1:

Physical Modelling and Potential
Tlieory

1989. Approx. 780 pp. 41 figs.
Hard cover approx. DM 198,-.
Prepublication price (valid only up to
publication) approx. DM 168,-.
ISBN 3-540-50207-6

Contents:
Chapter I: Physical Examples
Chapter II: The Laplace Operator

Volume 2:

Functional and Variational Methods

1988. XV, 561 pp. 20 figs. Hard cover
DM 198,-. ISBN 3-540-19045-7

Contents:
Chapter III: Functional Trans-

formations
Chapter IV: Sobolev Spaces
Chapter V: Linear Differential

Operators
Chapter VI: Operators in Banach

Spaces and in Hubert
Spaces

ChapterVII: Linear Variational
Problems. Regularity

Volume 3:

Spectral Theory and Applications

1989. Hard cover approx. DM 198,-.
Prepublication price (valid only up to
publication) approx. DM 168,-.
ISBN 3-540-50208-4

Contents:
Chapter VIII: Spectral Theory
Chapter IX: Examples in Electro-

magnetism and
Quantum Physics

Volume 4:

Integral Equations and Numerical
Methods

1989. Hard cover approx. DM 198,-.
Prepublication price (valid only up to
publication) approx. DM 168,-.
ISBN 3-540-50209-2

Contents:
Chapter X: Mixed Problems and

Tricomi Equation
Chapter XI: Integral Equations
Chapter XII: Numerical Methods

for Stationary Problems
Chapter XIII: Approximation of

Integral Equations by
Finite Elements. Error
Analysis

Volume 5:

Evolution Problems I

1989. Hard cover approx. DM 198,-.
Prepublication price (valid only up to
publication) approx. DM 168,-.
ISBN 3-540-50205-X

Contents:
Chapter XΓV: Evolution Problems:

Cauchy Problems
inIRn

Chapter XV: Evolution Problems:
The Method of
Diagonalisation

Chapter XVI: Evolution Problems:
The Method of La-
place Transformation

Chapter XVII: Evolution Problems:
The Method of Semi-
groups

Chapter XVIII: Evolution Problems:
Variational Methods

Volume 6:

Evolution Problems II
-The Navier-Stokes and Transport
Equations in Numerical Methods -

1989. Hard cover approx. DM 198,-.
Prepublication price (valid only up to
publication) approx. DM 168,-.
ISBN 3-540-50206-8

Contents:
Chapter XIX: The Linearised Navier-

Stokes Equations
Chapter XX: Numerical Methods for

Evolution Problems
Chapter XXI: Transport
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Dynamical Chaos
* Edited by Michael V. Berry

The fifteen leading scientists who gave these papers under
the sponsorship of the Royal Society in early 1987 provide reviews of
facets of the subject of chaos ranging from the practical aspects of
mirror machines for fusion power to the pure mathematics of geodesies
on surfaces of negative curvature, The papers deal with systems in
which chaotic conditions arise from initial value problems with unique
solutions, as opposed to those where chaos is produced by the
introduction of noise from an external source,
Cloth: $19.50 ISBN 0-691-08519-6

PRICES ARE IN U.S. DOLLARS ORDER FROM YOUR BOOKSELLER OR FROM

Princeton University Press
ORDER DEPT., 3175 PRINCETON PIKE, LAWRENCEVILLE, NJ 08648 U.S.A.

Lecture Notes in Mathematics
Editors: A. Dold, B. Eckmann

Volume 1306

S. S. Chern (Ed.)

Partial Differential Equations
Proceedings of a Symposium held in Tianjin,
June 23-July 5,1986

1988. VI, 294 pages. Soft cover DM 42,50. ISBN 3-540-19097-X

From the contents: F.Almgren, W.Browder, E.H.Lieb: Co-area,
Liquid Crystals and Minimal Surfaces. - R. Reals: Non-elliptic
Problems and Complex Analysis. - C. Shuxing: Smoothness of
Shock Front Solutions for System of Conservation Laws. -
C. Yazhe: On Degenerate Monge-Ampere Equations. - /. Zhiren:
Conformal Deformation of Riemannian Metrics on a Class of
Non-Compact Complete Riemannian Manifolds and Yamabe
Problem. - J.E. Taylor: Local Ellipticity of F and Regularity of F
Minimizing Currents. - F. Tomi, A. J. Tromba: A Geometric Proof
of the Mumford Comactness Theorem.
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Volume 1297
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Zhu You-lan, Guo Ben-yu (Eds.) ^

Numerical Methods for £
Partial Differential Equations ~
Proceedings of a Conference held in Shanghai, P.R. China,
March 25-29,1987

1987. XI, 244 pages. Soft cover DM 42,50. ISBN 3-540-18730-8

From the contents: Feng Kang and Qm Meng-zhao: The symplectic
methods for the computation of Hamiltonian equations. - Kang
Li-shan: Parallel algorithms and domain decomposition. - Li
De-yuan and Han Zhen: A difference method for degenerate
hyperbolic equations of second order. - Lin Qun and Xie-Rui-feng:
Error expansions for finite element approximations and their appli-
cations. - Wu Hua-mo and Wu Yu-hua: Contour dynamics
methods for discontinous vortical flows. - YingLung-an: Converg-
ence study for viscous splitting in bounded domains. - Zhu
You-lan and Yong Wen-an: On stability and convergence of differ-
ence schemes for quasilinear hyperbolic initial-boundary value
problems.
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